In 1934, after two years' experience in caring for a group of male adolescents in a Pennsylvania preparatory school, a report3 was made of 16 cases of a type of acute pulmonary infection, of unknown etiology, which was not similar to any dinical entity previously reported in the literature. This disease was referred to at that time as "bronchopneumonia," but it was emphasized that it differed from the primary bronchopneumonia of childhood, the secondary bronchopneumonia which follows measles, whooping cough, etc., and from either epidemic hemolytic streptococcal pneumonia or that which complicates surgical procedures or cardiac failure. The opinion was ventured that this type of pulmonary infection is more prevalent than is usually appreciated and that illnesses characterized by cough, malaise, and fever, and diagnosed as "grippe" or "bronchitis" might be in reality this type of pneumonia. Since the appearance of this report in 1934 several other reports', 2, 5, 6, 7, 8. 9, 10 of cases of what may be this type of pneumonia have appeared in the literature and it is obvious that the illness which was referred to as "bronchopneumonia in adolescence"3 is not confined to that age group, although it may be more common in adolescents and young adults. The number of reports coming from college health services, which now offer students careful medical supervision and treatment, makes one suspect that this disease is not a new clinical entity but only one newly recognized because of the liberal use of chest x-rays. The recent roentgenographic exhibit of Ylvisaker and Kirkland13 leads one to suspect that the illness is more widespread and common than is generally realized. It is not unlikely that the etiological agent of this pulmonary infection also causes an illness in which cough and x-ray evidence of lung involvement are absent, although it is possible that repeated x-rays or films taken in the oblique position would reveal obscure areas of pneumonitis even in these cases.
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Reimann9 has described an epidemic disease appearing both with and without demonstrable pulmonary involvement; following the clinical data concerning our 87 cases we have added a brief note on a few cases in which we could not find evidence of pneumonitis. This acute pulmonary disease usually begins with such symptoms as malaise, headache, and a slight cough, no physical signs except fever, little or no leukocytosis, and it develops into an illness in which the findings on x-ray examination of the lungs are much greater than the pulmonary physical signs, discomfort, and appearance of the patient, or the quantity of sputum would lead one to suspect. There seems to be no reasonable doubt that these various reports all refer to the same dinical entity, although the illness has been referred to as "bronchopneumonia of unknown etiology," "atypical bronchopneumonia," "bronchopneumonia of adolescence," "acute pneumonitis," "acute interstitial pneumonitis," "virus pneumonia," and "pneumonitis" by various authors. It would seem reasonable to conclude that this disease is a clinical entity and that to designate it acute pneumonitis, until its etiology is settled, would darify rather than confuse the situation.
CLINICAL DATA During seven years clinical and laboratory data concerning this disease, occurring in a group of preparatory school boys in Pennsylvania (1932) (1933) (1934) and in another group in Massachusetts (1935- 1940), have been collected. This report of necessity confines itself to adolescents, but the similarity of the data to those obtained for other age groups is evident. In the two boarding-school communi-664 ACUTE PNEUMONITIS AMONG ADOLESCENTS ties studied students are hospitalized soon after the onset of any illness and consequently the opportunity of observing incipient illness is good; complete and frequent dinical and laboratory examinations are made possible because of the presence of a full-time medical staff and adequate laboratory facilities.
Incidence. It will be seen from Table 1 that isolated cases often occur and that only once during the seven years did the disease reach epidemic proportions; the cases occurring in the fall of 1939 will be reported in detail in a subsequent paper. 4 In general, the illness appears to be more prevalent during the late fall and winter months, and has been very much more common than pneumococcal lobar pneumonia; in the years 1935-40 only six cases of the latter disease occurred in the student body. We have not seen a second attack of this illness develop in any individual.
Incubation period. This illness is apparently a communicable one, but only in occasional instances has there been any evidence which would aid in determining the incubation period. In the report referred to we will analyze the 1939 outbreak in detail, but a brief study of certain other cases tends to support the observations of others that the incubation period is relatively long. Tables 2, 2a , and 2b list some cases occurring in three different years and include the student's class, dormitory, and date of admission. In Table 2a Table 6 , which concerns a few cases in which no pulmonary lesion could be found, provide further evidence for the determination of the incubation period; five of these cases suggest that the incubation period ranges from 8 to 13 days.
Age. The age of individuals in this study ranged from 13 to 19 years. The patients were all males. In the 1939-40 series one 666 nurse became ill with the disease, but data of her case are not included.
Prevsious or accompanying upper respiratory tract infections. In about half of the cases there was evidence of infection of the nose or throat just previous to the development of cough and malaise, but only in the 7 cases with relatively severe pharyngitis would the patient have paid much attention to this feature of his illness. When one considers the relatively mild nature of the upper respiratory tract infections in these cases and the large number (39) who had no symptoms or obvious signs of infection in the nose and throat, one is inclined to believe that the etiological agent, although it may enter through those channels, prefers to invade the tissues of the lower respiratory tract. Symptoms at onset. The majority of patients complained of headache, malaise, and cough at the onset of illness, but none exhibited the degree of prostration often seen at the onset of pneumococcal lobar pneumonia, and the majority did not feel or appear particularly ill. No patient had a chill, but several (20) complained of feeling chilly and of being unable to get warm. Gastro-intestinal symptoms and chest pains were not common. Sputum was infrequently obtained on the first or second day, and was always either frothy or mucopurulent and never of the rusty or "prune juice" type.
Physical signs at onset. All patients had fever during the first day of illness, although the temperature at admission was normal in a few instances; the admission temperature averaged about 1010 F. Leukocyte counts at admission averaged 9,000; in only 11 cases did the initial leukocyte count exceed 12,000, and in only 3 cases was it less than 6,000. The inability of examiners to elicit adventitious physical signs on examination of the chests of these patients, particularly during the first days of the disease, is a striking feature of this illness; in only 26 cases, despite careful examination, were adventitious signs made out during the first two days of illness and, in most instances, in spite of re-examinations following inspection of the lung x-ray. Symptoms during course. All patients experienced some malaise during the course of their illness, but in general their sense of wellbeing and their general appearance were much better than the extent of their pulmonary infection would lead one to expect. Less than half (36) of the patients appeared to be more than moderately uncomfortable, and 51 did not suffer any significant degree of malaise for longer than three days. More severe forms of this illness were occasionally seen in this series, but cases where malaise persisted for more than a week were exceptional.
Cough was present in every case, but 27 patients had relatively little cough and 40 produced no sputum. Sputum was usually difficult to obtain, did not appear on the average until the fourth day, and was readily obtained from only 22 patients; it was usually mucopurulent, rarely blood-streaked, and never frankly bloody.
Signs during course. Maximum temperatures ranged from 1010 F. to 105.20 F., and 65 of the cases showed wide daily swings from a normal morning temperature to an evening height of about 1030 F. Fever persisted on the average for 7 days, but some cases had elevated temperatures for only two days and others for as long as 1 8 days. The brevity of the febrile reaction was frequently not an index of the degree of pulmonary infection, but the cases with long febrile periods were those in which a major spread of infection had taken place.
Respiratory rates and pulse rates were accelerated during the acute period of infection, but there were no instances of severe respiratory or cardiac distress.
During the course of the disease adventitious signs on physical examination of the lungs continued to be obscure in many instances; in 15 cases no adventitious signs could ever be elicited, and in 36 others they were made out only after very careful examination. Signs of consolidation (tubular breath sounds, egophony, and pectoriloquy) were discovered in 12 patients between the third and tenth days of illness. At the end of the first week, and at about the time the temperature returned to normal, coarse rales were frequently heard over the infected area.
Leukocyte counts did not exceed 12,000 at any time except in 12 patients, and in 42 patients the leukocyte count never exceeded 9 Pathological. There were no deaths in our series; however, fatal cases of this disease have been reported in detail by others.6 7 Roentgenographic. We have been fortunate in being able to obtain x-rays of all our cases, and in almost every instance films have been made on the day of admission; in many cases daily x-rays which show the development of the lesion have been taken. No incipient lesions which appeared to originate at the pleura and spread inward have been noted. The majority of the lesions appear to originate at either hilum and then spread outward along a main bronchus fanwise, either laterally toward a base or toward an apex; several lesions appear to originate near either base. In only two cases were there three lobes involved; in four cases two lobes were involved. In 8 cases the right upper lobe was involved, in 18 the right middle, in 27 the right lower, and in 43 the left lower lobe.
Cases swethout pneumon'tis During the fall of 1939, when this disease was present in epidemic form and 35 cases developed in a student population of 650 within 7 weeks, 1 1 other patients were admitted with an illness which was not similar to any definite clinical entity. These 11 cases were labeled "pyrexia, etiology unknown," at that time, but in retrospect it seems likely that they were intimately related to the cases of acute pneumonitis. Case reports Case I. W. S., age 17, felt perfectly well until the day before admission when he noticed a slight cough; there was no sputum, no nasal congestion, no sore throat. On admission a slight non-productive cough was noted, the patient complained of headache, and the physical examination was negative. The leukocyte count was 8,100 and the chest x-ray showed a shadow extending from the left hilum into the left lung field. The illness ran a febrile course of 8 days, occasionally required codeine for. a non-productive cough, but the patient never appeared particularly ill or uncomfortable and at no time were adventitious physical signs elicited. His convalescence was uneventful. His x-rays, reproduced in Fig. 1, show CHART I (Case I). Age 17. Temperature, pulse, and respiration chart during the febrile period. Case II. L. B., age 18, seemed perfectly well until the evening before admission when he felt chilly, had a severe headache, and developed a severe non-productive cough. On admission he had the same symptoms and also complained of substernal pain. There 'was no evidence of infection in the upper respiratory tract, and examination of the chest was negative. There was no sputum. The initial leukocyte count was 6,500; the chest x-ray showed a shadow extending out from the right hilum. The patient ran a febrile course with moderate malaise for 10 days; mucopurulent sputum wvas obtained in small amount on the seventh day; dulness and fine rales were noted on the fourth day and coarse rales were heard on the eighth day. A reproduction of the x-ray taken on the fifth day is shown in Fig. 2 sputum. On physical examination marked nasal congestion was evident, the pharynx was inflamed, and moderate dulness and many rales were noted over the left lower lobe posteriorly. Sputum culture showed nothing but the usual mouth flora; the initial leukocyte count was 15,100. The chest x-ray showed a small shadow at the extreme left base which subsequently increased in size (Fig. 3a and 3b) and offers a good example of a lesion developing in that area rather than from the hilum. The patient ran a febrile course for 8 days, during which time his malaise was much more severe than that of most patients, and far out of proportion to the extent of his pulmonary lesion. His leukocyte count remained at about the same level throughout his febrile period. The convalescence was uneventful; there was no evidence of an accompanying sinusitis. Case IV. J. V., age 16, noticed a slight cough and headache on the day before admission, and when first examined he complained of a moderately severe headache, substernal chest pain, and non-productive cough. The physical examination was negative, the initial leukocyte count 7,500, and the admission chest x-ray was negative. Not until the fifth day did a faint shadow appear in the x-ray, and only then were a few rales heard along the mesial border of the right scapula. The patient ran a febrile course for 12 days, but was not particularly uncomfortable after the fourth day. The physical signs became more evident later in the illness, sputum was always scanty, and the cough moderately severe. The x-rays reproduced in Figs. 4a and 4b show the development of a lesion in an upper lobe.
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Case IF Case V. WV. A., age 15, had noticed a slight sore throat and cough for two days prior to admission, but he had not felt particularly ill. During the first hospital day his only complaint was sore throat, and the physical examination was negative except for a moderate redness of the pharynx. The initial leukocyte count was 8,200, the throat culture showed no beta hemolytic streptococci, and the chest x-ray showed a shadow extending out from the right hilum. The patient's fever subsided on the fourth day, his cough was never severe, and there was no sputum. Adventitious physical signs were elicited after the third day, but were more obscure than the x-ray reproduced in Fig. 5 would lead week, but they did not resume their normal routine until at least two weeks after the subsidence of fever. Three patients who had a relatively severe form of this disease were given sulfapyridine in the manner usually employed for pneumococcal lobar pneumonia; it was without any evident benefit, a fact which further substantiates the belief that these cases are similar to ones reported by others and which also distinguishes them from the primary bronchopneumonia of childhood, pneumococcal lobar pneumonia, and the usual type of secondary bronchopneumonia.
Summary
Clinical and laboratory data have been reported on 87 cases of an acute pulmonary infection which has been observed among groups of adolescents during the past 7 years. The identity of these cases with those reported by others during the past few years is apparent from a comparison of the clinical and laboratory features, and it is suggested that these acute pulmonary infections be referred to as acute pneumonitis to avoid confusion and to distinguish this entity from other clearly recognized forms of pneumonia.
Although this disease may occur in severe and even in fatal form it is to be emphasized that more frequently the illness is characterized by an obscurity of physical signs, a minimum of prostration, and a relatively extensive area of pulmonary infection. In our practice we rarely see patients who exhibit the combination of cough and fever persisting for more than two days without accompanying definite x-ray evidence of infection in the lung parenchyma, but a few cases in which no pulmonary lesion could be demonstrated have been described.
Our attempts to determine the incubation period have been most unsatisfactory, but suggest that a period of from 7 to 20 days is most likely. The symptoms of the illness and its apparently-long incubation period, together with the work of other investigators, indicate that it may be of virus or rickettsial origin. a. X -ray, taken on the fifth day, shows only faint shadows at the right apex.
b. X-ray, taken on the seventh day, shows a miiore dense shadow. at the right apex.
kso: c c. X-ray, taken on the ninth day, shows a (lense shadow at the right upper lobe.
FIO. 5 (Case V). X-ray, taken on the fourth day of the disease, shows a shadow in the left lung field much greater in extent than the patient's clinical course or his chart (Chart V) would lead one to expect.
